Introduction
An important problem in the area of teaching is lack of interest in learning among students. Using multimedia and information and communications technology (ICT) in learning is one way to bring about motivation and academic achievement in students (Zameni et al., 2010) . Advanced technologies, educational media, and multimedia are increasingly used in the teaching-learning process (Najafi, 2012) . Research has shown that ICT-based, learner-based, interactive, cooperative, and flexible teaching along with active learning strategies motivate learners and increasing teacher-learner cooperation (Farajollahi & Zarifsanayee, 2009 ) and create more learning opportunities (Mahdinejad & Amoee, 2011) . By effectively using ICT, students demonstrate their abilities and skills faster and teachers have more alternatives in creative instruction. Other important features of ICT, including computers, the Internet, and multimedia, include capacity, variety, speed, automation, contingency, interoperability, precision, and validity which are of utmost importance in learning. These features change the role of the teacher and the learner, facilitate learning, and lead to interactive learning, learner autonomy, self-sufficiency, and self-confidence (Zameni et al., 2012) . By integrating content and information literacy, often in textual and visual forms, ICT produces significant learning and academic achievement (Zofan, 2007) . In other words, incorporation of ICT into the area of education has changed the role of teachers from a mere source of educational material to a manager supervising the learning process. This increases self-sufficiency and self-confidence in students (Zameni et al., 2012) .
In this approach, teaching is accompanied by attractive visual materials, which increases students' interest in learning. Also based on research evidence, approximately 75 percent of human learning occurs visually, while only 25 percent occurs through auditory, olfactory, tactile, and gustatory senses (Zofan, 2007) . ICT is a tool that involves the visual and auditory senses of the learners and thus it deepens learning in students. Therefore, there is an inconsistency in research evidence on the relationship between ICT and academic achievement. Also the size of the effect of ICT on academic achievement is not clear. The present research uses a meta-analysis methodology to provide new insights into this relationship. Meta-analysis focuses on contrasting and combining the results of different studies in order to discover new relationships that cannot be otherwise obtained (Hatami, 2006) . The literature on ICT and its relationship with academic achievement mostly reports the significance of the relationships, but it does not provide much evidence about the extent to which ICT influences learning and academic achievement (Khalkhali et al., 2011) . Thus, this research tries to address the following questions:
1. Does ICT have a significant effect on academic achievement? 2. What is the size of the effect of ICT on academic achievement?
II.
Methodology This research uses a meta-analysis methodology. In meta-analysis, the aim is to calculate the effect size of distinct variables and combine them to obtain the mean effect size (Jamali et al., 2012) , and the National Library of Iran. Overall, 94 research papers about the effect of ICT on academic achievement were obtained. Since all of the studies conducted during the period of interest were not available, 18 documents were selected as sample using systematic sampling. Effect size was manually calculated. Finally, descriptive and inferential statistics (mean standard error, standard error, variance, upper and lower limits, and z-score) and fixed and random effects meta-analysis models were used for data analysis. Also Cohen's method was used to interpret the results.
III. Findings
Before inferential analysis, we first describe the statistical methods used in the literature to examine the relationship between ICT and academic achievement ( The data provided in Table 1 show that variance and covariance analyses are most widely used in the research on ICT and academic achievement. However, to obtain more accurate information from the sample studies, these data need to be presented in the form of a meta-analysis checklist (Table 2) . Effect sizes were combined to answer this question. Accordingly, effect sizes are individually estimated and then combined mixed and random effects were calculated (Table 3) . Considering the random effects model and the 95% confidence interval, the data in Table 3 show that the studies of Niyazazari In these studies the effect size is greater than the mean effect size (0.6). The results of the research were also analyzed using fixed effects model, and the effect size was significant in studies number 2, 5, 6, 9, 10, 11, 12, 13, 15, 16, 17, and 18. Table 4 . Meta-analysis of the relationship between ICT and academic achievement Based on the data in Table 4 , the mean size of the effect of ICT (random effects) on academic achievement in the studied sample is 0.608. Because the estimated effect size is within the confidence interval, there ICT is significantly associated with academic achievement. The homogeneity test, however, does not yield significant values. Cohen's model is used to interpret the effect size data ( The results provided in Table 5 show that the calculated effect size is above the average level based on Cohen's model. Thus, there is a significant relationship between ICT and academic achievement.
IV. Discussion and Conclusion
The purpose of the present research was to conduct a meta-analysis of the relationship between information and communications technology (ICT) and academic achievement. In the knowledge era, ICT has been very effective for the advancement of societies, especially in terms of learning and education. Indeed the mere application of ICT does not guarantee learning, but according to Clark, ICT-based methods, approaches, and techniques influence the process. This research uses a meta-analysis methodology to provide a holistic view of this relationship. Meta-analysis is a statistical approach for integrating the results of distinct studies in order to come to more accurate and valid conclusions. The effect size of individual studies (standard error of the mean, standard error, variance, lower limit, and upper limit) and fixed and random effects were used to answer the first question of the research about whether ICT has a significant effect on academic achievement. Our meta-analysis of effect sizes reported in 18 research papers showed that there is a significant relationship between ICT and academic achievement with a mean effect size of 0.608. Since the mean effect size is within the confidence interval (0.383 to 0.621), the relationship between ICT and academic achievement is confirmed.
The second question involved the size of the effect of ICT on academic achievement. The mean effect size is almost above average (0.6) based on Cohen's interpretation. Therefore, the effect of ICT on academic achievement is medium. In other words, ICT is an important factor in learning and academic achievement. ICT is an essential aspect of the knowledge era and has been very effective in fostering and improving learning. Considering the effect size of 0.608, we can positively claim that providing sufficient the human, financial, physical, and administrative infrastructure for ICT and using it effectively can lead to significant increase in learning. Also students will demonstrate their capabilities and skills faster and teachers will have more alternatives for teaching creatively. Moreover, ICT integrates content and information literacy, often in textual and visual forms, and produces significant learning and academic achievement. Therefore, officials in Iran's higher education system, who are faced with the challenges of globalization and the information age, must prepare students with the components of this age by effectively integrating ICT into the teaching-learning process.
